The National Nutrition Survey (NNS) in Japan has been undertaken annually since 1946. It was originally intended to provide information on the food and nutrient intake of the Japanese people, with a view to acquiring emergency food supplies from other countries when food shortages caused malnutrition in many Japanese. The food balance sheet (FBS) has been drawn up since 1949 to show the food supply available to the Japanese people. The trends and figures shown by both approaches were similar until the mid-1970s. Since then, however, the disparity between the food supply and the intake of foods and nutrients has been getting larger. National food security means that a country has enough food for everyone. This does not mean, however, that every family has enough food, because the food may not be evenly distributed. In fact, marginal deficiencies in iron and calcium are thought to still exist and there is considerable variation among households in energy intake. In Japan, nutrition and diet are now considered to play important roles in the emerging problems of obesity, diabetes mellitus, hypertension etc., because of excessive energy intake and deficiency or excessive intake of certain nutrients.
Introduction
Japan has experienced drastic changes in its socioeconomic conditions during the last half century. The dietary habits of the Japanese have shifted from 'traditional' to 'modernized'. Steamed rice is still the staple food, but a large proportion of the Japanese population has turned to a Westernized diet that involves an excessive amount of energy and animal fat. The dangers of this dietary shift include the emerging problems of obesity, hyperlipidemia, diabetes mellitus and some types of cancers. The present paper examines key areas of the dietary transition in Japan, from the perspective of food security and health promotion.
Trends in food and nutrient intake
The National Nutrition Survey (NNS) in Japan has been undertaken annually since 1946, when food shortages were causing malnutrition in many Japanese. It is intended to provide information on the food and nutrient intake of the Japanese people, with a view to acquiring necessary food supplies from other countries. The survey was originally undertaken under the guidance of the General Headquarters of the US. At first, the survey only covered the Tokyo area, but the survey area was gradually expanded, becoming nationwide in 1948 (excluding Okinawa until 1972). [1] [2] [3] The 1952 Nutrition Improvement Law states the aim and specifies the implementation of the National Nutrition Survey. In the survey, sample households are selected from 300 regional health centres, in turn selected from approximately 850 health centres under the supervision of the Health Promotion and Nutrition Division and the municipal authorities. Previously, 20 households were selected from each regional health centre area, making a total of 6000 households. However, recently the actual sample size has been kept at approximately 5000 households nationwide. Since 1972, the food intake survey in households has been performed on 3 consecutive days (excluding Saturday, Sunday and national holidays) in mid-November.
The trends in nutrient and food intake, from 1946 to 1996, are shown in Tables 1 and 2 .
From a socioeconomic standpoint, conditions in Japan during the 20th century can be divided into four periods: (i) the privation period (up to1950); (ii) the reconstruction period (1950) (1951) (1952) (1953) (1954) (1955) (1956) (1957) (1958) (1959) (1960) ; (iii) the high economic growth period (1960) (1961) (1962) (1963) (1964) (1965) (1966) (1967) (1968) (1969) (1970) (1971) (1972) (1973) (1974) (1975) ; and (iv) the low economic growth period (after 1975). 4 During the privation period, particularly before 1935, the Japanese relied too much on their staple food, steamed rice. Steamed rice contributed to more than 80% of their energy intake, which was estimated to be between 7531 and 11 715 kJ/day, although steamed rice also supplied much vegetable protein (35-40 g/day) as well as carbohydrates. 5 After the privation period, energy intake continued to increase until 1971; since then, it has been decreasing year by year. The average energy intake is generally satisfactory. However, there is considerable variation among households in energy intake; 23.6% of households have an average energy intake at least 20% higher than the required level and 10.9% have -, not available.
average energy intakes at least 20% lower. The breakdown or composition of energy intake is also important. The percentage of energy obtained from fats is rising and reached 26.5% in 1996. In contrast, the percentage of energy obtained from carbohydrates has been decreasing, sinking to 57.5% in 1996 (Fig. 1) . Protein and fat intake have been increasing. In particular, the consumption of animal fat and animal protein has increased rapidly in the 1960s and 1970s, corresponding to the high economic growth period in Japan. With the oil crisis in 1973 marking the turning point to a low economic growth period, the intake of fat and protein stopped increasing and became almost stable. The percentage of fat from animal sources was 23.5% in 1996; 64.8% of fat comes from fats and oils, meat, fish and shellfish, and eggs. The percentage of protein of animal origin increased from 48.0% in 1975 to 53.8% in 1996. The percentage of protein from cereals, especially rice, decreased from 20.6% in 1975 to 13.9% in 1996. In 1996, the NNS indicated that the average Japanese intake of nutrients is generally satisfactory compared with the required level, with the exception of calcium (Fig. 2) .
Sodium intake has been a major concern with regard to the prevention of hypertension, stroke and gastric cancer in Japan. Due to nationwide health campaigns and health education, as well as the spread of refrigerators, sodium intake has decreased remarkably. Data on sodium intake (based on the amount of salt intake) are available from the NNS from 1975. They were calculated from the survey of food intake, not from urine samples. Salt intake has gradually decreased, reaching its lowest level of less than 12 g per capita per day in 1987. After that, the level slowly increased and then became stable (Fig. 3) .
Geographically, the Tohoku and Hokuriku areas (in the northern part of Japan) are well known for their high incidence of stroke and high salt intake. Regional differences in salt intake have become less marked, but are still present.
Discrepancies between the supply and intake of food and nutrients
The Food Balance Sheet (FBS) has been drawn up since 1949 to show the food supply available to the Japanese people. In many countries, where there is no national dietary survey system, the FBS is often used to estimate food intake. The following analysis is drawn from data for food and nutrient supply for the period from 1960 to 1996. 6, 7 Energy supply increased from 9581 kJ/day in 1960 to 11 088 kJ/day in 1996. The trends in both supply and intake of energy were similar until the mid-1970s, but the disparity has been getting larger since then, reaching 2720 kJ/day in 1996 (Fig. 4) .
The discrepancies between supply and intake in protein, fat and carbohydrates have also been getting larger, reaching 10, 28 and 100 g, respectively, in 1996 (Figs 5-7) .
Methodological issues arise in comparing data from the two approaches. The NNS was conducted four times a year from 1946 to 1963 to take into consideration the seasonal variation of food intake. The seasonal variation of food intake has become smaller, but still exists. These discrepancies may reflect the characteristics of the season when the NNS was conducted, but the magnitude of the discrepancy is such that it is thought to be more than just the effect of seasonal variation.
The supply of energy and macronutrients as observed from the FBS has been greater than their intakes as obtained from the NNS. This means that national food security appears to be satisfactory in Japan. Under any circumstances, securing a stable food supply in terms of quantity and quality is vital to maintaining peace and stability in society and in people's lives. Today, Japanese people enjoy a widely varied diet, combining domestically produced and imported food. However, as the gap between the supply and intake of food widens, Japan's food self-sufficiency ratio is on a continual decline (Fig. 8) .
In 1996, Japan's food self-sufficiency ratio was 42% in terms of energy. Figure 9 shows the self-sufficiency ratios for several food groups. The self-sufficiency ratio of Japan for grain was 29% in 1996, the lowest among the major industrialized countries. The grain self-sufficiency ratio is ranked 135 among the world's 178 economies. In other words, Japan depends on farm imports for much of its food supply.
In order to maintain its current diet, Japan depends on overseas farmland that is 2.4-fold as large as domestic farmland. 8 The volume of food products imported into Japan has increased rapidly in line with the progress in globalization. As a result, Japan's food industry is faced with fierce competition from foreign products. This is prompting Japanese food companies to locate food production plants in foreign countries. If the current trend continues, this will lead to the relocation of Japan's food manufacturing industry overseas, reducing the demand for agricultural raw materials produced in Japan and further lowering the nation's food selfsufficiency ratio.
Problems concerning the individual intake of nutrition
The NNS in Japan has been performed on a household basis. In 1995, the Nutrition and Diet Administration started making efforts to investigate individual intake of food and nutrients in order to obtain food and nutrient intake data by sex and age 10 and intake (ᮀ; data from the National Nutrition Survey) 11 in Japan from 1960 to 1996. 10 and intake (ᮀ; data from the National Nutrition Survey) 11 in Japan from 1960 to 1996. 10 and intake (ᮀ data from the National Nutrition Survey) 11 in Japan from 1960 to 1996.
Figure 7.
Carbohydrate supply (᭜; data from the Food Balance Sheet) 10 and intake (ᮀ; data from the National Nutrition Survey) 11 in Japan from 1960 to 1996. group. As mentioned earlier, at present the Japanese people have access to an adequate supply of food and have many food choices. However, some people have a nutrient intake that does not meet the required level (recommended dietary allowance; RDA). For example, almost 30% of young girls in their teens and 20s have an intake less than 80% of the required level of energy. Furthermore, for females in their 20s, the average body mass index level is lower now than it was 20 years ago, as shown in Fig. 10 .
It is thought that young women want to be extremely slim and 10% are on a diet. However, their nutrient intake balance is not desirable, with 31.2% of energy coming from fat. In 1990, dietary guidelines for women were issued to promote better health through good eating habits. These dietary guidelines have now been modified to make them more effective.
Conclusions
In answer to the growing concern over health and to secure a stable food supply, it is imperative that new policies are developed to enhance the quality of life of the people and to improve their health. The necessity for improvements in nutrition policy was highlighted in a report presented by the study committee on nutrition and diet in the 21st century. 9 At present, the ministries involved in the field of nutrition and diet (Health and Welfare, Education, Agriculture, Forestry and Fisheries, and Labor) carry out their policies separately, under separate jurisdictions. For this reason, it is necessary to encourage cooperation and coordination among these ministries and to strengthen the functions of national policy as a whole. It is also important for ministries to work together to provide more coherent health and nutrition education. 
